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SURFACE TREATMENT PROCESS FOR
CIRCUIT BOARD

CROSS-REFERENCE TO RELAT
APPLICATION

T
»

This application claims the priority benefit of Taiwan
application serial no. 97103477, filed Jan. 30, 2008. The
entirety of the above-mentioned patent application 1s hereby
incorporated by reference herein and made a part of specifi-
cation.

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a process of a circuit board,
and 1n particularly, relates to a surface treatment process for a

circuit board.

2. Description of Related Art

In recent years, along with the progressive development of
clectronic technology and improvement of high-tech elec-
tronic 1industries, more humanistic electronic products with
better functions are continuously put forward and progress
towards “light, thin, short, and small.” Under such a trend,
circuit boards having advantages of closed wiring, compact
assembly, and good performance have become a main
medium for carrying and electrically connecting a plurality of
clectronic components, in which the electronic components
may be chips.

A thp-chip assembly is one of the methods for assembling
a chip and a circuit board. The circuit board has a plurality of
pads, and may be electrically and structurally connected to a
chip by means of retflow of solder on the pads. Inrecent years,
since more and more signals need be transmitted between
clectronic components (e.g. chips), the circuit board needs
more pads. However, the circuit board has a limited space, so
the pitch between the pads 1s developed towards the fine pitch.

FIG. 1 1s a cross-sectional view of a conventional circuit
board. Referring to FIG. 1, 1n the conventional art, usually, an
oxidation protection layer 120 1s formed on pads 112 of a
circuit layer 110 of a circuit board 100 by electroplating.
Subsequently, the black oxidation process 1s performed to
form a black oxide layer 140 on the circuit layer 110 exposed
by a solder mask layer 130 and the oxidation protection layer
120, so as to achieve the solder protection effects. The thick-
ness of the oxidation protection layer 120 1s 1n a range of S um
to 7 um, and the thickness of the black oxide layer 140 1s in a
range of 1 um to 3 um. Therefore, the oxidation protection
layer 120 protrudes from a surface 142 of the black oxide
layer 140. Then, the solder (not shown) 1s disposed on the
pads 112, and the circuit board 100 and the chip (not shown)
are electrically and structurally connected by means of reflow
of the solder (or flux) therebetween. However, when the sol-
der 1s disposed on the pads 112 and bonded with the chip by
means of reflow, the solder may be melted by heat and
extruded by the protruding oxidation protection layer 120 and
the chip, thus overflowing to the adjacent pads 112 to cause
the short circuit of the pads 112.

SUMMARY OF THE INVENTION

The present invention 1s directed to a surface treatment
process for a circuit board, which may prevent the overtlow of
the melted solder under heat into the adjacent pads to cause
the short circuit therebetween when a circuit board and an
clectronic element are bonded by means of retlow.
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The present invention provides a surface treatment process
for a circuit board. The circuit board includes a substrate, a
first circuit layer, and a second circuit layer. The substrate has
a first surface and a second surface reverse to the first surface.
The first circuit layer 1s disposed on the first surface, the
second circuit layer 1s disposed on the second surface, and the
first circuit layer and the second circuit layer are electrically
connected. The surface treatment process for a circuit board
includes the following steps. First, a first solder mask layer
and a second solder mask layer are respectively formed on the
first surface and the second surface of the substrate. The first
solder mask layer includes at least one first opening to expose
a portion of the first surface, and the second solder mask layer
includes a plurality of second openmings to expose at least a
portion of the second circuit layer. Then, a cover layer 1s
formed on the first surface 1n the first opening. The cover layer
has a plurality of third openings to expose a portion of the first
circuit layer. Subsequently, a first oxidation protection layer
1s plated on the first circuit layer 1n the third opening and a
second oxidation protection layer 1s plated on the second
circuit layer in the second opening by immersion. Afterwards,
the cover layer 1s removed. Then, a black oxidation process 1s
performed on the first circuit layer exposed by the first oxi-
dation protection layer, so as to form a black oxide layer. The
thickness of the first oxidation protection layer 1s thinner than
or equal to the thickness of the black oxide layer.

In an embodiment of the present invention, a thickness of
the black oxide layer 1s in a range of 1 um to 3 um.

In an embodiment of the present invention, a thickness of
the first oxidation protection layer 1s 1n a range of 1 um to 2
L.

In an embodiment of the present invention, a material of the
cover layer includes a photosensitive material.

In an embodiment of the present invention, the photosen-
sitive material includes a dry film photoresist.

In an embodiment of the present invention, a material of the
first oxidation protection layer or the second oxidation pro-
tection layer includes tin, immersion nickel/gold, or silver.

In an embodiment of the present invention, the material of
the first oxidation protection layer 1s the same as that of the
second oxidation protection layer.

In view of the above, since 1n the surface treatment process
for a circuit board provided by the present invention, the first
oxidation protection layer 1s formed by immersion, the thick-
ness of the first oxidation protection layer may be thinner than
or equal to the thickness of the black oxide layer.

In order to make the aforementioned and other objects,
features and advantages of the present invention comprehen-
sible, preferred embodiments accompanied with figures are
described 1n detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the ivention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with the
description, serve to explain the principles of the imnvention.

FIG. 1 1s a cross-sectional view of a conventional circuit
board.

FIGS. 2A to 2F show a surface treatment process for a
circuit board according to an embodiment of the present
ivention.

DESCRIPTION OF THE EMBODIMENTS

Retference will now be made 1n detail to the present pre-
terred embodiments of the invention, examples of which are
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illustrated 1n the accompanying drawings. Wherever pos-
sible, the same reference numbers are used 1n the drawings
and the description to refer to the same or like parts.

FIGS. 2A to 2F show a surface treatment process for a
circuit board according to an embodiment of the present
invention. First, referring to FIG. 2A, the circuit board 200
includes a substrate 210, a first circuit layer 220, and a second
circuit layer 230. The substrate 210 includes a first surface
212 and a second surface 214, and the first surface 212 1s
reverse to the second surface 214. The first circuit layer 220 1s
disposed on the first surface 212, and the second circuit layer
230 1s disposed on the second surface 214. The first circuit
layer 220 and the second circuit layer 230 are electrically
connected. The substrate 210 may be a substrate, 1.e. a resin
substrate, without a circuit layer, and may also be a monolay-
ered circuit board or a multilayered circuit board.

Then, referring to FIG. 2B, a first solder mask layer 240 and
a second solder mask layer 250 are respectively formed on the
first surface 212 and the second surface 214. The first solder
mask layer 240 includes at least one first opening 242, and the
first opening 242 exposes a portion of the first surface 212.
Furthermore, the second solder mask layer 250 has a plurality
of second openings 252, and the second openings 252 expose
at least a portion of the second circuit layer 230. It should be
noted that the second openings 252 may expose pads 232 of
the second circuit layer 230.

Referring to FIG. 2C, a cover layer 260 1s formed on the
first surface 212 1n the first opening 242. The cover layer 260
includes a plurality of third openings 262, and the third open-
ings 262 expose a portion of the first circuit layer 220. It
should be noted that the third openings 262 may expose pads
222 of the first circuit layer 220. The material of the cover
layer 260 1s, for example, a photosensitive material. Further-
more, the photosensitive material may be a dry film photore-
s1st or a liquid photoresist. Since the cover layer 260 will be
removed after the subsequent immersion process, the mate-
rial 1s preferably a peelable film. The viscosity of the peelable
film 1s reduced under heat or light 1rradiation.

Subsequently, referring to FIG. 2D, the first oxidation pro-
tection layer 270 1s plated on the first circuit layer 220 1n the
third opeming 262 and the second oxidation protection layer
280 1s plated on the second circuit layer 230 1n the second
opening 252 by immersion. The material of the first oxidation
protection layer 270 or the second oxidation protection layer
280 1s, for example, tin, immersion nickel/gold, silver, or
another suitable anti-oxidation material. Furthermore, the
material of the first oxidation protection layer 270 may be the
same as that of the second oxidation protection layer 280.

Subsequently, referring to FIG. 2E, the cover layer 260 1s
removed. Next, referring to FI1G. 2F, a black oxidation process
1s performed on the first circuit layer 220 exposed by the first
oxidation protection layer 270, so as to form a black oxide
layer 290, and the thickness T1 of the first oxidation protec-
tion layer 270 1s thinner than or equal to the thickness 12 of
the black oxide layer 290. The thickness T1 of the first oxi-
dation protection layer 270 1s, for example, in arange of 1 um
to 2 um. The thickness T2 of the black oxide layer 290 1s, for
example, mn arange of 1 um to 3 um. In this embodiment, the
black oxidation refers to that the surface of the first circuit
layer 220 1s lightly oxidized. That 1s, a copper circuit is
immersed 1n an alkaline oxidation solution, for example, an
alkaline sodium chlorite solution, such that the copper circuit
1s oxidized to form pin-shaped copper oxide surface. Further-
more, the thickness T3 of the second oxidation protection
layer 280 1s, for example, 1n a range of 1 um to 2 um.

The circuit board 200 of the present invention 1s bonded
with a chip (not shown) by means of retlow of solder (not
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shown) on the pads 222. Furthermore, the thickness T1 of the
first oxidation protection layer 270 1s thinner than or equal to
the thickness T2 of the black oxide layer 290. Therefore, the
solder melted by heat will not be easily extruded by the chip
and the first oxidation protection layer 270 to overtlow to
adjacent pads 222.

In view of the above, 1n the present application, since the
thickness of the first oxidation protection layer formed by the
surface treatment process for the circuit board 1s thinner than
or equal to the thickness of the black oxide layer, the prob-
ability that the solder melted by heat 1s extruded by the chip
and the first oxidation protection layer may be reduced when
the circuit board and the chip are bonded by means of reflow.
Theretore, the solder melted by heat may also be prevented
from overflowing to adjacent pads to cause the short circuit
between the pads.

It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the present 1invention without departing from the scope or
spirit of the invention. In view of the foregoing, 1t 1s intended
that the present invention cover modifications and variations
of this invention provided they fall within the scope of the
following claims and their equivalents.

What 1s claimed 1s:

1. A surface treatment process for a circuit board, in which
the circuit board comprises a substrate, a first circuit layer,
and a second circuit layer, wherein the substrate comprises a
first surface and a second surface reverse to the first surface,
the first circuit layer 1s disposed on the first surface, the
second circuit layer 1s disposed on the second surface, and the
first circuit layer and the second circuit layer are electrically
connected, the surface treatment process for a circuit board
comprising:

forming a first solder mask layer and a second solder mask

layer respectively on the first surface and the second
surface of the substrate, wherein the first solder mask
layer comprises at least one first opening to expose a
portion of the first surface, and the second solder mask
layer comprises a plurality of second openings to expose
at least a portion of the second circuit layer;

forming a cover layer on the first surface 1n the first open-

ing, wherein the cover layer comprises a plurality of
third openings to expose a portion of the first circuit
layer;

plating a first oxidation protection layer on the first circuit

layer 1n the third opening and plating a second oxidation
protection layer on the second circuit layer in the second
openings by immersion;

removing the cover layer; and

performing a black oxidation process on the first circuit

layer exposed by the first oxidation protection layer to
form a black oxide layer, wherein a thickness of the first
oxidation protection layer is thinner than or equal to a
thickness of the black oxide layer.

2. The surface treatment process for a circuit board as
claimed 1n claim 1, wherein the thickness of the black oxide

layer 1s 1n a range of 1 um to 3 um.

3. The surface treatment process for a circuit board as
claimed in claim 1, wherein the thickness of the first oxidation
protection layer 1s 1n a range of 1 um to 2 um.

4. The surface treatment process for a circuit board as
claimed 1n claim 1, wherein a material of the cover layer
comprises a photosensitive material.
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5. The surface treatment process for a circuit board as 7. The surface treatment process for a circuit board as
claimed 1n claim 4, wherein the photosensitive material com- claimed 1n claim 1, wherein a material of the first oxidation
prises a dry film photoresist. protection layer is the same as that of the second oxidation

6. The surface treatment process for a circuit board as protection layer.

claimed in claim 1, wherein a material of the first oxidation
protection layer or the second oxidation protection layer com-
prises tin, immersion nickel/gold or silver. I I
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